1990s when labor-intensive industries yielded to technology-and capital-intensive industries. Today. the electronics and information-technology sectors have become Taiwan's pivotal industries (GIO, 2007) .
Taiwan has a large work force with more than 18 million workers 15 years and older. Approximately 60% of the work force is employed in the service industry, with only 6% in agriculture, forestry, fishing, and animal husbandry. Males comprise 58% of the working population.
The size of the population was 23 million in 2005. Population growth declined from 3.5% in 1957 to 0.4% in 2005 with declining fertility. During the 1960s, families averaged five children; in 2004, families averaged one child. Life expectancy for males and females is 74 and 80 years, respectively. The Council for Economic Planning and Development estimated the elderly will account for 18.8% of the population by 2025 (GIO, 2007) .
HEALTH CARE SYSTEM AND HEALTH STATUS
Taiwan's National Health Insurance (NHI) system was initiated in 1995 with the goal of providing quality and affordable health care to all. The NHI system provides health insurance coverage for 99% of the population. In 2005. the revenue from premiums was shared by the insured, employers , and government subsidies , 38%, 36%, and 26%, respectively (Department of Health [DOH], 2007b) . Most (92%) of the island's health care providers participate in the system, which covers most health care services except plastic surgery, blood, registration fees, and transportation expenses (Chang, 2005) .
Although the number of health care professionals has increased in Taiwan during the past decade, the number of physicians and registered nurses (RNs) is relatively low compared tothe United States. In 2005, Taiwan had approximately 1.7 physicians per 1,000 residents compared to 2.5 physicians per 1,000 residents in the United States. The number of RNs per 10,000 residents was approximately 46.7 compared to 78 per 10,000 residents in the United States (Directorate-General of Budget, Accounting & Statistics, 2006) . Of the 34,093 physicians in Taiwan currently, approximately 300 specialize in occupational medicine; by contrast, only approximately 400 nurses specialize in occupational health nursing among the 105,183 Taiwanese RNs (DOH, 2007a) .
Since the 1960s, Taiwan has experienced an epidemiological transition. Forty years ago, acute communicable diseases were the major cause of death in Taiwan. Today, with dramatic changes in lifestyle and population structure, the 10 leading causes of death have shifted to chronic diseases (e.g., malignant neoplasms, heart disease, cerebrovascular disease, and diabetes mellitus) (DOH, 2006) . In response to this change, residents are increasingly interested in preventing disease through changes in lifestyle. Since 1999, the Taiwan government has attempted to build healthy communities, including healthier workplaces. Thirty-four worksites have been subsidized to implement the Workplace Health Promotion Project to create a healthy and safe work environment through financial support, education and training, and on-site counseling. The components of workplace health promotion include physical fitness, healthy diet, occupational stress reduction, health examinations, and tobacco control.
Under the supervision of the Council of Labor Affairs of the Executive Yuan (CLA), eight occupational disease service centers were created to prevent and treat occupational diseases and injuries. Each center is staffed with one or two occupational physicians, one clinical nurse, and one case manager with one exception, one center has more staff. These centers primarily offer clinically related services such as identification of occupational hazards, diagnosis and treatment of occupational diseases, preplacement evaluations, return-to-work evaluations, health assessments, and walk-through investigations. Non-clinical services (i.e., educational activities, consultations, and health promotion programs) are also provided (Chung-Ho Memorial Hospital, Kaohsiung Medical University, 2007) . In addition, more than 400 hospitals across the country are authorized by the government to provide regular health examinations for workers (CLA, 2007a) .
In 2001, the Taiwan Department of Health set up six additional occupational health centers dedicated to workplace hygiene and health care. Since then, the scope of these centers has expanded from occupational disease prevention to worksite health promotion. For example, to advocate and implement the policy of smoke-free work settings, the Bureau of Health Promotion (BHP) designated three centers to supervise workplace tobacco hazard prevention and control. To strengthen workplace health promotion and tobacco control programs, the tobacco hazard prevention and control centers and the six occupational health centers were integrated into the Center for Workplace Health Promotion and Tobacco Control (BHP, 2007) .
MAJOR OCCUPATIONAL HEALTH PROBLEMS
Along with rapid, ongoing transformations in industry, advances in technology, and changes in manufacturing processes, workers are facing more complicated working conditions and environments than ever before. Consequently, the patterns of occupational hazards and diseases have become more diverse in Taiwan. Among various industries, construction and manufacturing demonstrated the highest injury rates (CLA, 2007c) . In 2006, occupational injury rates for construction and manufacturing were 13.4 and 6.3 per 1,000 workers, respectively (CLA, 2007c) . The occupational injury-related death rate per 1,000 decreased from 0.14% in 1987 to 0.038% in 2006 (Su, Lai, Yeh, & Han, 2005) . This decreasing trend may be due to the implementation of policies such as the voluntary protection program in 1994 (Su, Tsai, & Yu, 2005) , a work-related disease surveillance system in 1995 (Wu et aI., 1996) , and a program to reduce the number of occupational fatalities by 40% during a 4-year period conducted by the CLA in 2000 (GIO, 2003) . However, the fatality rate is still higher than rates in developed countries (CLA, 2007b) . In 2005, a total of 45 fatal injuries occurred per 1 million workers in Taiwan, a rate much higher than in other countries (e.g., United Kingdom, 7; Singapore, 20; Japan, 23; and both the United States and Germany, 26) (CLA, 2007b) .
The disease of coal miners, pneumoconiosis, has been the most common reason for compensation claims to the Labor Insurance of Taiwan for occupational disease since the 1950s (Yang et al., 1994) . However, with the decline of the mining industry, the number of workers with pneumoconiosis has declined. Currently, excluding pneumoconiosis, musculoskeletal injuries (e.g., occupationally related low back, arm, neck, and shoulder pain) have become the most prevalent occupational injuries (Lin, 2003) . According to one nationwide study conducted in Taiwan, 54% of workers reported exposure to ergonomic hazards. Ergonomic factors related to occupational injuries included whole body vibration, repetitive hand stress, frequent use of heavy tools, and lifting and carrying heavy objects (Liang, Kuo, Wang, & Chen, 2002) . Workers in construction and agriculture experienced high incidences of upper extremity musculoskeletal pain. Major contributors were job stressors such as job content (28.1 %) and organizational factors (16.2%) (Lee, Yeh, Chen, & Wang, 2005) .
Other occupational injuries are also prevalent in Taiwan. Because Taiwan is an island nation, occupational illnesses related to marine industries (e.g., decompression sickness of divers) have been noted among 23.9% of fishermen, 22.7% of professional divers, 4.0% of sports divers, and 2.3% of research divers (Niu, Ho, & Chen, 2001) . Noise-induced hearing loss is also a serious occupational hazard, with 9.7% of workers suffering at least a moderate degree of hearing loss (Hsu & Chen, 2002) . Biological hazards are emerging occupational health issues since the biotechnology industry has become highly developed in Taiwan (Hsu, Chen, Hung, et al., 2004) . Finally, increasing compensation claims for acute work-related cardiovascular disease due to work patterns such as overtime and unexpected increased workload are a major concern (Chen et al., 2006) .
OCCUPATIONAL HEALTH LAWS AND REGULATIONS
The Labor Safety and Health Law enacted in 1974 was the first significant legislation related to occupational health in Taiwan. Since then, more than 25 occupational health-related regulations or standards have been established to ensure workers' rights (Shih et al., 2004) . The  Table summarizes the purposes and highlights of the major occupational laws and regulations.
OCCUPATIONAL HEALTH AND SAFETY ORGANIZATIONS

Government Organizations
The CLA was established. in 1987 as the highest level of labor administration in Taiwan. To maintain a productive and qualified work force, legislative priorities emphasized workers' rights and welfare, gender equality, labor-management relations, and safety and health (GIO, 2007) . Two branches under CLA relevant to occupational health and safety are the Department of Labor Safety and Health (DLSH) and the Department of Labor Inspection (DLI). The DLSH is responsible for formulating occupational health and safety standards, researching and analyzing labor safety and health issues, and providing worksite occupational health education and training. By contrast, the DLI is primarily responsible for supervising the execution of labor safety and health inspections as well as preventing occupational hazards. There are inspection offices in two major cities (Taipei and Kaohsiung) and three regional offices to cover the northern, central, and southern regions. pational health research; and the National Science Council for funding research grants toward occupational health and safety and promoting administrative management of occupational health and safety in some science-based industrial parks.
Regarding education, the Division of Environmental Protection Education is subordinate to the Ministry of Education and has a duty to teach occupational health and safety in pre-collegiate schools. The Center for Environmental Safety and Health Technology Development, under the Industrial Technology Research Institute, develops and disseminates environmental protection and industrial safety and health technologies to industries (Shih et al., 2004) .
Professional Organizations
The Industrial Safety and Health Association of the Republic of China (Taiwan) (lSHA), a nonprofit organization established in 1960, was the first occupational health organization in Taiwan. Its mission is to research occupational health and safety issues, prevent occupational hazards, comply with government policies, and offer assistance to industries to improve occupational health and safety. Cooperating with the CLA, ISHA has become one of the leading occupational health and safety advocacies in Taiwan by providing occupational health and safety activities, educational sessions, technical services, and authorized inspections (lSHA, 2007) .
The first professional organization for occupational health nurses, the Taiwan Occupational Health Nursing Association (TOHNA), was founded in 1991. TOHNA advances the quality of occupational health nursing services, assists the government in providing health care, and prevents the occurrence of occupational injuries and diseases (TOHNA, 2007) . Since 1991, TOHNA has conducted research related to occupational health nursing practice and has collaborated with other associations to offer educational courses for its members. TOHNA is governed by a 12-member, elected Board of Directors. Currently, although TOHNA has approximately 300 members, only 100 members are active.
On May 6, 2007, in response to members' outcry about the ineffectiveness of TOHNA, the Taiwan Association of Occupational Health Nurses (TAOHN) was launched. Its mission is similar to that of TOHNA. TAOHN is guided by a 12-member, elected Board of Directors. It currently has approximately 85 members (TAOHN, 2007) .
In 1992, the Taiwan Environmental and Occupational Medicine Association (TEOMA) was established to improve work environments, conduct research and prevent occupational diseases, and conduct educational programs. TEOMA also promoted international academic exchanges and interactions (TEOMA, 2007) . In 1995, the Occupational Hygiene Association of Taiwan (TOHA) was founded with a mission similar to that of TEOMA (TOHA, 2007) . Other professional organizations in the field of occupational health and safety include the Labor Safety and Health Management Society R.O.C., the Safety and Hygiene of Manpower Association, the Ergonom- Prohibits children younger than 16 years and women from being exposed to dangerous or harmful work environments.
1976
Labor Health Protection Regulation Requires employers to implement pre-employment health examinations for new employees and periodic health examinations during employment.
Workers who are exposed to hazardous materials or chemicals should receive frequent and specific health examinations.
Requires businesses with more than 300 workers to have an on-site health center, full-time occupational health nurses, and part-time or full-time occupational physicians.
1984
Labor Standards Law Describes the rights and obligations of employees and employers, including labor contracts, wages, work hours, leave, and the employment of women and children.
Employers are responsible for preventing occupational hazards and building appropriate work and welfare facilities for their workers.
1993
Labor Inspection Law To create a labor inspection system, enforce labor laws, preserve labor-management rights and benefits, and maintain social stability as well as economic development.
Focuses more heavily on safety issues in specific industries (e.g., construction) than on labor health protection.
ics Society of Taiwan, and the Chinese Association for Aerosol Research.
DELIVERING OCCUPATIONAL HEALTH NURSING SERVICES
Currently, approximately 400 occupational health nurses practice in Taiwan. Regardless of the Labor Health Protection Regulation, which requires industries with 300 or more employees to provide on-site occupational health services, fewer than half of the industries employ an adequate number of nurses (Chang, 1993; Chang, Chen, Cheng, & Chen, 2000; Shiao, 2005) . Due to the deficit of occupational health staff, especially occupational health physicians, occupational health nurses are often the sole occupational health providers in industries (Hsu, Chen, & Wu, 2004; TOHNA, 2000) . Further complicating the shortage of occupational health nurses is the industry structure within which they must work. One study found that only 24.5% of nurses worked under the auspices of the industry health center. The remaining nurses were governed by multiple departments including general affairs (28.7%), personnel (25.0%), and safety and hygiene (16.5%) (Chang, 1993) . Hence, occupational health nurses are frequently required to perform non-health-related tasks and may be confused about their roles and duties.
Because the roles and functions of occuptional health (Shiao) .
OCCUPATIONAL HEALTH NURSING EDUCATION
According to Shiao (2005) , the majority (51.5%) of nurses in Taiwan have an associate's degree, with 27% earning a bachelor's degree or higher. Some occupa-tional health nurses have received continuing education about workplace health promotion, periodic health examinations, the Labor Safety and Health Law, conducting health examinations, reading and evaluating health examination results, and occupational safety and health. However, most continuing education offerings were less than 4 hours long, with more than one-fourth of the nurses participating in no continuing education in the past year (Shiao, 2005) .
Basic Nursing Education System
The basic nursing education system in Taiwan is divided into three categories: 2-to 5-year junior college associate degree (AD) programs; 2-or 4-year college programs for a bachelor of science in nursing (BSN) degree; and 4-year school of nursing programs for BSN degrees. According to Chang (2005) , approximately 25% of nurses are prepared in BSN programs or above.
In 1988, industrial nursing was renamed occupational health nursing by the Science and Technology Advisory Board of Executive Yuan. In the same year, the first elective course in occupational health nursing was initiated by the Taiwan Provincial Junior College of Nursing (later renamed the National Taipei College of Nursing [NTCN]). Over time, the NTCN offered additional content in occupational health nursing as part of its undergraduate nursing program. These programs included 3 credits (48 hours) of theoretical studies and 3 credits (144 hours) of practical studies in occupational health nursing (Chang, 1998) . The program ended in 2003. In addition to the NTCN, the Chang Gung Institute of Technology has provided an elective course in occupational health nursing for 5-year junior college students since 1999. This 2-credit (32-hour) course includes an introduction to occupational health nursing, occupational health-related laws and regulations, occupational health and safety, occupational medicine, ergonomics, toxicology, roles and functions of occupational health nurses, workplace health promotion programs, and trends in occupational health nursing with a 4-hour worksite visit. The College of Nursing, Taipei Medical University, began offering a similar opportunity for RN to BSN students in 2005. The numbers of students enrolling in the elective courses have varied from 0 to 60 annually at each school.
In Taiwan, formal occupational health nursing education is typically restricted to 2 to 4 lecture hours and few field studies. No formal occupational health nursing graduate program exists. Difficulty in developing occupational health nursing specialty curricula can be attributed to the extreme shortage of faculty members trained as occupational health nurses. Although master's level education has recently been recommended for occupational health nurses by nursing leaders, the shortage of occupational health nursing faculty is still a major barrier to formal education for occupational health nurses at either the bachelor's or the master's level.
Continuing Education and Training
According to the Labor Health Protection Regulation, occupational health nurses should participate in training courses related to occupational medicine, occupational health nursing, and labor safety and hygiene. However, no requirement regarding the total number of hours in continuing education or training for nurses has been enacted. In 2007, article 8 of the Nurses Law was amended to add a continuing education requirement for RN license renewal. Since then, nurses have been required to attend 150 hours of continuing education in a 6year period. Some of the continuing education programs are outlined below.
Orientation Course. Since 1989, a workshop on occupational health nursing has regularly been held by the CLA and DOH. The workshop is 5 days long and offered six times each year. The course is available to occupational health nurses and nurses working in the health examination center. It introduces occupational health and the roles and functions of occupational health nurses. Nurses working in occupational health are required to participate in the course once during their careers. Prior to 2005, a total of 932 occupational health nurses had participated in this course. Originally, the course was designed for occupational health nurses to enroll at the time of their appointment. Gradually, however, the focus shifted to nurses working in the health examination center. Thus, the . purpose of this workshop changed. Administrators have recently noticed this change and have started considering improvements. For example, courses will be provided separately for these two groups. A relatively long period of time and specialized training (i.e., stress management, 2 days; ergonomics, 2 days; and occupational health, 3 days) will be offered for occupational health nurses. Comprehensive Course. Between 1992 and 2000, the National Nurses Study Center, located in the School of Nursing, National Taiwan University, provided a l-year comprehensive course for occupational health nurses. The course was designed for nurses with at least 2 years of occupational health nursing experience, or nurses who were currently responsible for workers' health examinations in a hospital setting. The curriculum for this course included 57 to 72 lecture hours at the school and 136 to 162 hours of field practice in trainees' own work settings. The content of the lectures encompassed introduction to occupational health (6 to 8 hours), occupational and environmental toxicology (6 to 12 hours), environmental management (11 to 15 hours), health management (28 to 31 hours), and prevention and management of occupational injuries (6 hours). The field studies included two worksite visits (16 hours), pulmonary function and audiometry tests (8 hours), discussion with the instructor regarding field practice (16 hours), presentation of individual and group projects (16 hours), and field practice (96 hours). After completing the course, nurses attained occupational health nursing certification from the DOH. During a 9-year period, 9 to 12 nurses were certified in the course annually; eventually, more than 100 nurses were certified.
Since its establishment in 1991, TOHNA has been providing short-term (1 to 2 days) continuing education programs for occupational health nurses occasionally. Topics have included health promotion (i.e., physical fit-ness, weight reduction, nutrition and healthy diet, smoking cessation, stress management, and ergonomics), disease prevention (i.e., hypertension and colorectal, oral, breast, and cervical cancer), and rehabilitation nursing. Most programs are joint offerings among CLA, the public health bureau, and hospitals. The average participation rate for the programs mentioned above has been more than 90%.
Currently, TOHNAjoins with TEOMA and TOHA to hold 2-day intemational conferences about occupational health and safety annually. However, several courses are regarded as irrelevant to occupational health nursing because they are not tailored for nurses, greatly lowering participation rates. In recent years, the education of occupational health nurses has been seriously deficient in covering the knowledge and skills necessary to be a competent occupational health nurse. For these reasons, the newly established TAOHN has recommended separate basic and advanced training courses to equip nurses with the knowledge and skills needed to offer professional occupational health services.
Recently, the president of TOHNA proposed providing advanced training courses to enhance occupational health nurses' competencies in occupational health management. The program is expected to connect with the credentialing program for certification of occupational health nurses. The proposed content of the curriculum includes theoretical, practical, and operational courses in six major areas: health project strategy and management, occupational safety and health risk assessment, planning and integration of health management, health group management and communication, systematic technology tools of health management, and practical application and evaluation of health management. The program was recently supported by CLA, and 70 occupational health nurses have attended.
RESEARCH IN OCCUPATIONAL HEALTH NURSING
Although research in occupational health nursing is needed, few studies have been conducted because of few Taiwanese academic experts in occupational health nursing, research capacity among occupational health nurses, and availability of funding for research. Since 1993, some research has been conducted on behalf of TOHNA, commissioned by DOH. These studies have examined factors influencing occupational health nursing practice in Taiwan (Chang, 1993) , hypertension prevention in the workplace (Chang, 1997) , workplace health promotion programs to improve the physical fitness of workers (Chang, 1999) , workplace physical fitness programs (Huang, 2003) , and work pattems and health conditions among occupational health nurses (Shiao, 2005) .
Other areas of research interest among experts in occupational health nursing or nursing graduate students have included hairdressers' hand dermatitis (Shiao, Wong, Chang, & Guo, 1995) , musculoskeletal discomfort (Shiao, Chen, Du, & Guo, 1996) , influence of nursing interventions on hypertensive workers' self-care (Chang, 156 Chen, Hsu, & Lin, 1999) , smoking cessation counseling (Chang & Chang, 1999) , effects of workplace programs on female employees' cervical cancer screening knowledge, health beliefs, and behavior (Huang & Chang, 2000) , occupational health services in factories employing more than 300 workers (Chang et aI., 2000) , labor health promotion assistance plans (Hsu, 2001) , the risk of bloodbome pathogen infection among health care workers after needles tick injuries (Shiao, Guo, & McLaws, 2002) , effectiveness of workplace health promotion programs (Hsu, Chang, Peng, & Chen, 2003) , occupational hand dermatoses among electronics workers (Shiao, Sheu, Chen, Tsai, & Guo, 2004) , and workers' exercise behavior (Chen & Chang, 2004; Wang & Chang, 2006) .
THE FUTURE OF OCCUPATIONAL HEALTH NURSING PRACTICE, EDUCATION, AND RESEARCH
Occupational health nursing in Taiwan continues to lag behind that in other countries due to incomplete legislation, lack of formal and continuing education in occupational health nursing resulting in a shortage of professional occupational health nurses, and occupational health nursing having long been ignored by employees, employers, and govemment. However, Taiwan is experiencing an increased effort by health authorities and CLA in workplace health promotion in addition to prevention of occupational illnesses and hazards. These strategies have gradually encouraged some industries to provide for the physical and psychological health of their employees, and further extend the role and function of occupational health nurses. In addition, leaders of TOHNA and TAOHN have promoted the need for quality occupational health nursing continuing education and training as well as competent occupational health services delivery.
Although these accomplishments are a beginning, many areas still need to be addressed to advance the field of occupational health nursing, including: • Amending the Labor Health Protection Regulation specifying the qualifications, roles, and functions of occupational health nurses, occupational physicians, and other occupational health and safety team members to ensure the quality of occupational health services. • Establishing formal graduate education programs in occupational health nursing. • Adopting effective communication to articulate and demonstrate the value of occupational health nurses and further encourage responsibility for and commitment to workers' health from employers, including increasing workers' engagement in health promotion and disease prevention activities. • Increasing funding for providing occupational health services to underserved workplaces, especially small industries. (More than 75% of the labor force in Taiwan is employed by small and medium industries.) • Establishing a computerized health record system to facilitate management of workers' health data. 1 Occupational health nursing in Taiwan continues to lag behind that in other countries due to poorly established legislation; low valuing of occuptional health nurses by employees, employers, and government officials; lack of occupational health nurses' understanding of their roles and functions; and deficient formal and continuing occupational health nursing education.
2 Government and professional organizations have recently promoted professional competence for occupational health nurses through reformation of specialized training courses and establishment of a credentialing program.
3 Although some occupational health nurses' roles and functions have expanded to include health promotion and risk reduction, most occupational health nurses provide only curative measures.
• Revising occupational health nursing practice guidelines based on the needs of a changing work force (including foreign workers) and work situations.
• Examining potential problems associated with the employment of agency nurses within occupational health nursing in Taiwan. These nurses often are not familiar with the work environment and the health of workers.
• Increasing funding for research in occupational health nursing in collaboration with multidisciplinary professionals within and outside Taiwan.
• Promoting active involvement in workplace intervention studies based on theoretical frameworks to evidence their effectiveness, including quality and cost.
CONCLUSION
The quality of occupational health nursing practice, education, and research in Taiwan is improving. Several professional and governmental organizations have been promoting professional competencies for occupational health nurses by providing training and technical support and establishing certification. The Taiwanese government has provided employers with rewards and incentives (e.g., financial support and public recognition) to promote their participation in and support of occupational health-related activities.
Socioeconomic transformations have greatly influenced physical activity and dietary patterns among the APRIL 2008, VOL. 56, NO.4 working population in Taiwan. Thus, in addition to traditional occupational injury and illness prevention, worksite wellness and health promotion programs should be developed and implemented to improve workers' health and productivity, which, in tum, may lead to economic benefits for employers. Advanced training is needed to ensure provision of high-quality care, adequate faculty to teach occupational health nursing at the graduate level, and continuing research.
